Searching PAJ 

i . 



PATENT ABSTRACTS OF JAPAN 



Page 1 of 2 



(11)Publication number : 11-176237 
(43)Date of publication of application : 02.07.1999 



(51)lnt.CI. 



H01B 1/12 
C08K 3/24 
C08L 39/04 
H01U 8/02 
H01H 10/40 



// C08F126/06 



(21 Application number : 09-339768 (71 Applicant : TOSOH CORP 
(22)Date of filing : 10.12.1997 (72)lnventor : HARAYASUSHI 

OKUZONO SHUICHI 



(54) HIGHPOLYMER SOLID ELECTROLYTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid 
electrolyte free of liquid leakage which has high ion 
conductivity, does not cause deterioration of a material 
to form an electrochemical element, and permits thin and 



expressed by the attached equation, where (n) is integer 
2 or more, R1 and R2 are alkyl radical with the number 
of carbons 1-4, and R3 is hydrogen or alkyl radical with 
the number of carbons 1-4. The counter ion of polyvinyl 
imidazolinium is chloride ion, bromide ion, or iodide ion, 
and the metal salt is LiCI04, LiPF6, LiBF4, AICI3, AIBr3, 
or AII3. 
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laminate construction of the electrochemical element. 
SOLUTION: A highpolymer solid electrolyte consists of a 
polyvinyl imidazolinium compound and a metal salt, 
wherein the polyvinyl imidazolinium compound is 
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j! * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t h e wor( j w hi c h can no t be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This solid polymer electrolyte is used for extensive applications, such as 
electrolytes, such as a rechargeable battery and a fuel cell, for this invention about a solid polymer 
electrolyte. 
[0002] 

[Description of the Prior Art] If a solid electrolyte is used about a cell also especially an 
electrochemistry device ingredient and in it, while a liquid spill will be lost and the dependability of a 
cell will improve, thin-shape-izing of a cell and lamination are attained. Then, various compounds are 
proposed as a solid electrolyte. Although ion conductivity is comparatively high, since the solid 
electrolyte which consists of an inorganic material is a crystalline, mechanical strength is scarce and 
lacks in flexibility. On the other hand, since fabricating on the film with flexibility is possible, promising 
** of the organic electrolyte is especially carried out as a solid electrolyte ingredient of a thin cell. For 
example, it is known that alkali-metal ion conductivity with the expensive complex of polyethylene 
oxide, and Li and Na salt is shown. However, since this complex is crystallinity, since conductivity falls, 
low temperature 60 degrees C or less is inadequate [ complex ] as an ingredient of the cell in a room 
temperature. 

[0003] As an ingredient system which shows high conductivity at a room temperature, it is A1C14. - 
Although it is known for many years that the imidazolium salt used as a counter ion and pyridinium salt 
will form room temperature fused salt it is found out that this counter ion forms room temperature fused 
salt also for BF4- 2 (CF3 S02) N- further (CF3 S02) - 3 C- (J. - Electrochem.Soc, 142, and LI 16 
(1995) -) 1992 J.Electrochem.Soc, 141, L73 (1994) and J.Chem.Soc, Chem.Commun., 965. the 
solubility over lithium salt by which such room temperature fused salt is used for a lithium secondary 
battery - high for example, 1-ethy 1-3 -methyl imidazolium tetrafluoro MORETO (ImBF4) - LiBF4 
And LiPF6 etc. - lithium salt is dissolved to high concentration and it is known that 30-degree C 
conductivity is as high as 2xlO-2Scm-l (the collection of the 64th time convention lecture summaries of 
the Electrochemical Society of Japan, Yokohama, p. 13 (1997)). 

[0004] However, since this was fused salt, it is insufficient for liquid-spill prevention of a cell, and the 
problem of degrading the ingredient which forms an electrochemistry component was in the appearance 
described previously. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, a liquid spill was not able to be 
controlled, although the liquid spill could be prevented in the case of the solid electrolyte, but the 
electrolyte by which the conventional proposal has been made had inadequate ion conductivity, and ion 
conductivity was high when it was a fused salt electrolyte. Therefore, development of the solid 
electrolyte which has high ion conductivity by the solid-state without the liquid spill in which thin- 
shape-izing of an electrochemistry component and lamination are possible was desired. 
[0006] The invention in this application does not degrade the ingredient which forms an 
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removed from this solution and it is chlorination polyvinyl dimethyl imidazolinium-AlC13. The film was 
able to be obtained. This film was film which is supple in light yellow. When this ion conductivity was 
measured, it became 0.2 mS/cm at 30 degrees C. 

[0020] Except using LiPF6 13g instead of the aluminum chloride of example 2 example 1, when the 
same actuation as an example 1 was carried out, it is chlorination polyvinyl dimethyl imidazolinium- 
LiPF6. The film was able to be obtained. This film was film which is supple in light yellow. When this 
ion conductivity was measured, it became 0.3 mS/cm at 30 degrees C. 
[0021] 

[Effect of the Invention] The solid polymer electrolyte of this invention is a solid electrolyte which there 
is no liquid spill, shows high conductivity, does not degrade the ingredient which forms an 
electrochemistry component, and does not have the liquid spill in which thin-shape-izing of an 
electrochemistry component and lamination are possible, and being used as solid electrolytes for thin 
film mold Li rechargeable batteries etc. from now on is expected. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example explains this invention, this invention is not limited to these. 
[0019] Example 1 polyacrylonitrile (mean molecular weight 86,000) 240g, ethylenediamine 1200g, and 
144g of acetic acids were put into the flask of 2L, and the temperature up was started after carrying out a 
nitrogen purge. After heating at 90 degrees C for 12 hours, when this was cooled, the ****** red 
solution was taken out and it poured into the acetone, it became the solid-state of light yellow. 
Desiccation of this obtained the polyvinyl imidazoline powder of the light yellow which is 575g with 
which the part constructed the bridge. This was made to react with a methyl chloride and chlorination 
polyvinyl dimethyl imidazolinium was obtained. This chlorination polyvinyl dimethyl imidazolinium 
16g was melted to ethanol, and 13g of aluminum chlorides was added little by little to this. Ethanol is 
removed from this solution and it is chlorination polyvinyl dimethyl imidazolinium- A1C13. The film was 
able to be obtained. This film was film which is supple in light yellow. When this ion conductivity was 
measured, it became 0.2 mS/cm at 30 degrees C. 

[0020] Except using LiPF6 13g instead of the aluminum chloride of example 2 example 1, when the 
same actuation as an example 1 was carried out, it is chlorination polyvinyl dimethyl imidazolinium- 
LiPF6. The film was able to be obtained. This film was film which is supple in light yellow. When this 
ion conductivity was measured, it became 0.3 mS/cm at 30 degrees C. 



[Translation done.] 
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